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ON T H E  RELATION BETWEEN T H E  MOVEMENTS AND T H E  
TEMPERATURES OF T H E  UPPER ATMOSPHERE. 

By V. RJERKNEB. 

606, Mar. 8, 1920.1 
[Abstrscted from Comptes Rendus Paris Academy of Sciences, 1-01. 170, pp. 6oc 

That the tern erature of the lower lagem of the atmos- 

!&own, as is also the cause of this decrease anc its relat,ion 
to the winds of the planetary circulation. Aerological 
investigations have disclosed the fact, however, that. the 
temperature of the upper strata of the at,mosphere in- 
creases from the E uator toward the poles. 

of the surface condit,ions may be shown by consicleri~~ 
the earth and its atmosphere as one syst,eni, syniinetrica 
with respect to the axis of the earth, around which the 
whole system rotates. From the well-known cliff erenbial 
equations for the e uipotential surfaces as modified b 

has the same angular velocity as ha.s the earth, the 
isobaric surfaces will coincide wit.h ' 'lerel " surfaces 
parallel to the surface of the earth; while if the an 
velocity of the stratum be gronter, these surfaces wiE!ti 
be parallel to the surface of the earth but will be iiiore 
flattened along their polar diameters. 

With the exception of a relatively thin iiite,rt,ro Iical 

atmosphere, and hence in these layers the isobnric sur- 
faces are ellipsoids which are more eccentric tBan the 
"level" surfaces. Now, as Laplace showed,' the atmos- 

here, assumed to be a fluid and limited by an upper 
goundary similar to the upper surface of the ocem, ex- 
tends up to a certain lenticular surface sjmnietrical wit.h 
respect to the polar asis of the earth and having an 
equatorial diameter of 6.6 that of the earth and a polar 
diameter of 4.4 that of the earth; if, as niore recent in- 

P here decreases F roni the Equator toward the oles is well 

That this latter p % enomenon is n necessary consequeixe 

f 

z centrifugal force, it  9 ollows that in a strat,uni of air whic 

zone, the westerly winds dominate the lower lnyers o 1 the 

movement of the upper air as d solid body with the angu- 
lar velocity of the earth, so that the rotation of the ea.rt.11 
itself can not be altered escept by outside influences. 
Hence it is seen that the esaggerated ellipticities of the 
lower isobaric surfaces do not continue to est.reiiie 
hei hts, but are gradually reduced. Is a consequence, it is at. once evident froni a dia. 
that near the surface of the earth the thickness o t,he 
stratum between two isobaric surfaces is great.er at t.lie 
Equator than a t  the poles; but in the upper air, greater 
at the poles than a t  the Equator. This thickness, of 
course, must vary as the specific volumc, or as the tem- 
perature, of the air. Hence, from the observed wind 
movements alone, we are led to infer that the surface 

$nm 

teni m-ature must incrensc from poles to equator; but, 
further, 'u?e iriast n1.w i.itffi* t7mt c1.t sr!tfiCienily grmt h.tqht$ 
tiit) teinpPrutiov 6rcrtasesfrom Eqwitor to yo7iv.Z-E. W.  W. 

1 See Ham, Ldrbneh, 3d ed., p. 2; Milham, Meteordog#, p. P; MONTHLY WElTHER . 
REVIEW, 47, 452,1919. 
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THE ULTRA ATMOSPHERES. 

By T. ('. (-'RAJIRERLIN. 

[Ahstracted from "The Origin of the Earth.'' Vnirersity of Chicago Press, 1916, 
pp. 104i.]  

The co:!stit,ut,ion of g21ses is n mnt,ter of great im )ortance 

progress which lins Ixwi n i d e  it! our knowl~Ige since the 
time of Lnplace, the works of t.he lnttcr on t,he nt.mos- 
phvres of the planets, incluili!ig t,hat of bhe earth, and on 
c' osniog o 11 9,  11 eed rw isin !I . 

T h e  suli, hy virtue of its supcrior nt.t.ract,ion, rules the 
whole space of thc solnr sgst.eni: t,liere id mcrely reserved 
a small s ihrroicl aliout each p h r t  in which the att,rac- 
tion of t ll e 1at.ter prcilominnt~es, This "sphcre of coli- 
t,rol" of the cmth IS R spheroitl ot threc! uiiec ual ases, 
the. miiiimuni of w1iic.h is almut. 1 .oo~),O[)o Lilomcters 
101:g tti?d the niasiii-imum of which is nhont 1,5OO,OOO 

ii:to t.ho field of f0rc.e 
wit.liin t.liis c?llipse. parabola, or 

in the first case), 

to met~eorolog~ aurl to cc)siiiogoi;?-. Because of t )I ie rapid 

a moleculc iiiny acquire! i:i the lower nt.mosphcre, or how 
oft,c.ii it nmv (10 so, it, can only ha.ve it,s niotioil damped 
again ~ ) y  p1un iiig in to the surroulidillg niultit,udes 01 
molrcules; in t 7 icse lowcr levnls t,hc paths of iudividual 
moleculps a.rr very short and conscquen t,ly prnctically 
straight. Higher up, where thc 3e:isity of thc air is less 
a1~1  t.lic? niolcculcs sptmcr, t,he paths between collisiol?s 
\,ccomc loi!ger aid slight cur\-at,ures begin to a p p e ~  in 
res )oiise to t.hc forccs arisilig from the carth's att,ractio11. 

k7re ~ . w i l t r i  zoiw.-~tri11 liiglier up, where the molecules 
are w.idrly sc.at.t.crrc1, the currnturcs grow more pro- 
nounced. When the scat.tcred co:ditioii becomes +Ill 
great.er, the earth's garitmy may stop the outward fllght 

- 
2 It would seem that otlinr fartors also enter into bringing ahoiit thkrondition. See 

\V J IIumplireys -The coldrst air covers th,e \'armest earth." in A Bundle Of 
MiI&olngiml Purcr:faxcr .Tour. Wash. Arad. scl.. 10. 15t-171. 1931 (aljstrscted In 
~ o y m i . ~  WEATHER R ~ V I R W ,  47, SilS. 19191: For tho prohatile moyements of the 
~lulrridunl iridrculcs in the sstrelne ripper region<. see T. C. Chamherlln, Origin of the 
Enrfh. Chicago, 191G, pp. lOAi.-E. Ii . Ii-. 


